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Title: Voice recognition method using variable information 
rate model and information rate learning method 

Abstract 

Present research relates to a voice recognition 
method using Hidden Markov Model (HMM) and, more 
particularly, to a voice recognition method using a 
variable information rate model in which significance of 
each state is differentiated and an information rate 
learning method. The characteristics of the voice 
recognition method of the present research are that the 
method uses HMM which obtains a probability value Pr of a 
word model A. modeled from a discrete observation row 0={0i, 
02/ - - Ot} in the HMM method, but the states that form 

the word model X contribute to the probability value Pr 
unevenly. The voice recognition method using HMM can 
recognize voice efficiently by giving a probability value a 
different weight according to the significance of each 
state . 
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mm 4= 9^x\2^ oJAjCHA^o^?^:^^ soh m^m &j^aiz}oi afoi ^aan s^^soi »oa,|:= =«asm m 

gat BSOI SiQ. =.-.-"11- -,==otyi ui 

OlOII b|6H HMMg^SS ZllSiOieM 2^Hfe Qlfe AI21g HQS mX\o} 21^A\Z^0\ OH^ ST) oiais 

01 DVHSi di^moi, sfif^ie&as 4= sia^ §goi 2^o^A-i. sieoii a^oi MsaiL^oTcT 

HMMS_s^«^^S §|5Ho| A}EH(state)S ^SSfe Markov Models U&LHS 2f stateOIIAH #^^^S 

oia &^oi :Sfeoi HMMoixie} ^Jii ^igoii sioiah^ sx-ii§s sjq ^si s 

^siofl sfoiAife esf?f x^M?^^oll a efi& ej<^'°i eA^:)^ se^t majAi ^^ 

5 ^'5^^°'^!^ 2^011 ¥S6PI ?|oJOi 3!oSA^ HMM°I 2f stateOllAH 5fa§aS§ 4-SSt£ 

e as A}5|o| gegg *^^Ai3ife g^gg jgism^ 31011 sicf. 
oit^mE m^mo={Ou Oa • • ■ . Ot}S¥ei HMMg/goii 2I6H eniia BCHe^ mm^ Prm ^sf 

^^^to, >,Eiiois:'F sfMst proii 3ioisjfe §E§ e^sMi SHI affe as 

~» ^3 — ^C. Si" I— 1 . 

iariaiS HSmbiS SSS "^'^^ ^=(sss).f a-^i HMM2 

Sf^dl Af§@ SxISIfe ^HieCH2f2| fe^s^as aCU^h SE^ tf^A|3|i= «^'o 

S mo. Gioh §¥9 ess SSmO) S ^^SS A^;y|s, ^gghp.. ^ ^ -^ai^i^ ^= 

^ei^joi g^oiA, Al^aS MOIte S^EOIP. M^^OW EAI^ sahqioib* 

vsam^ ^§^^£KHlE^a mmm^ s^xnai^do). eaxH£i¥( 10)011 ah fligsj^ iinrdKHiaa 3 

ill miWm''^mmSV4'Jhe?^^^ ""^^ ^mm^mBmlmmc ^md 

m^t^^.\^^)0)o\\M ims\^ mmmm o=(o,.02 • • • Msi m m Bo\sm xjy ^^^^ ^S3^ 
Pr=(o I aea ab. " 

Pr (0 U) = S T^(0. X I ^) - Pr(x) ( i ) 

OiD\A-\. xfe S^U°J >iEllO|eA|S!>iB UEtLHH, Pr(x)fe x2| Sfgg^S UEItHllf. 

Pr(0 I ^) SPr(0. jTj I .{) .- Pr(x,)= Pr(jr,) Pr(0; I aj.,) - ^ - (2) 
S ^Oll 4^ 2{a. ■ • 

^^AJ. x^fe feg *}5iiS ^fe ^9I0|M AIS!>iO|3. x;,.,fe X;,°i AIZI tO||A|°| ^EIIGIMg ^ 

S2=^c=%Sr^°"T,[?f A^^^^* 4^eth33H£| left-to-right HMMS^Hj ^ oi|» 

II, b( • |S,)fe ^EIIOIs SiO||A1°| mmmm^^m UEIUIDI. 3£i:a r(S,)fe ^eoiS SiOIIAHSI sas 

e a^ssi ^msass o\mm s^ej^'gf^s 2i ^9101 = 0^ ^hg^ig voispi ^6^o^ Pr(o, u^,) 

Pr{0,lxj,) = [ 6(0,1 (3) 

o\?\A-\, b(o,ix^.y) ^aioiM xx.tOiiAH mm o,» ^^^AiiJ a^as u&mu, r(xx.)fe X. .oiiAioj sa 
ss LfEfyia. 



5-2 



( { 10-0355394 

oi:?!AH, ^EiioiMS UEiui:i, EXi\ ±mo\^9\ ^, mill °iDi§[a. ^ 

^'(3)0i! SOUI^ OmD^ ^Q, 

eJH. 1^ ^CHxi ^^ji^ ^§£1 ^^o|2j UE^L4|^ ^j^^AH 



.2 PrCi^)- Pr(0„|>it) 



(5) 



21 ^'■01 S^Sa. 

\D[ 33 m^M o\m ^sxi^fe s.mMo\9\ b mmmo r( • )2i ^^^^ 

^□moF^ ^^8>^o^ OI^OiXI^QI Oia maxinum nutual informat ion(MMI 01 £^ thCh. 
^X^l^ei MMI^^^g^SB aeHf ^^Cf. 2| >^E||0|e sOIIAHoj r(S)01l CHsh I2j Dl^g 



C6) 

o\ ^1 -^1 . Pr ( 0„.) - 2j Pr U • Pr (O,. U^) ( 7 ) 

0\Q. ' 

di 



KS)| ,^,= KS)l ,+^- I , (8) 

i SS^Sr?^^ ^^^^'^ ^^^^ SlSmfe r{S)9 5f£ 

— > — 1 t=d A| tU Ur - 

^:'IAH. r(S) I taHH Bh^]af§0||AH2J r(S)B UEfLHOI. Afe 2| Btsj2f§o«AH2| ±mMO\^m UEJtii 
^e«l2| s^^o^gg steepest ascent ^^^gfSMD 4^g^£a if&»A|^ 4= SJfe 5!oaij pHtPnriPrt 

'<S)l ,,, = -1./ '^'<?> - - - - (10) 

MAX I dl , „i . , 
^- ' '•o}+* (11) 
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(57) ^^oj 

S//iS ileilfA^ ^«o'a^. p,» .ma,^ as, ... „ 

S^Sf 2 . - = 

^ill&Oll 2i(HAJ. 2f2,^o| ^aioiEniiwoi 

o,....g -^-J -9IO|_OII/d°l sp,o, ..0,, sggg ^g^^ 

MO,,.,.,. ^^^^ ^^^^ 

3 

S:?t^ 4 ' ^^'^ 0- &^^a UEfa. 

fll3ifO|| aoiAf >>^:J|o| h m-r, 

fll3&0f| °!(HAJ, nJ= s^-nji u«c.. 

..... %V.r«/4|- 

^ISg^Ofl 2iC>|Aj, Af;;|oi XHtj^c=> ^T..o, - 
-leOil Afgs^ ^s-nt oiTir-i t_ 

Jj™ .... .... ,,,,,,,, ^^^^ ^^^2^^ 
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